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Docket 1558 (Touchsl 
What is claimed is: 


1) A s.mi.cry»t.IB.e, Urgely isotypic '»•■» P'"'"'"' 

p.rti«.l.t. high v.l.ta. btamtoous cal .xhibl«.g . f«e s»eH Index 
., ben.«. ab«.t 3.5 aod ab..t 5.0 «.d of . »m.U diameter, s=dd 

crb.. f..m bavtag » """"y <" »"""' • ' """" " ' 

g/cm, a.d a thermal conductivity below about 1 WWK. 

2) Tbe carbon (oam of claim 1 wherein said coal ed.ibits a free swell 
index of between about 3.75 and about 4.5. 

3) The carbon t«un of claim I having a compressive strength below about 
6000 psi. 

4) The carbon foam of claim 2 that has been carbonized. 

5) The carbon foam of claim 2 that has been graphitized. 

6) Amethodforproducingacarbon foam fromahigh volatile bituminons 
coal exhibiting a free sweU index of between abont 3.5 and about 5.0 
comprising: 

A) comminuting said high volatile bituminous coal to a 
small particle size to form a ground coal; 

B) placing said ground coal in a mold; 
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C) heating said ground coal in said mold under a non- 
oxidizing atmosphere to a temperature of between 
about 300° C and about 700° C and soaking at this 
temperature for a period of from about 10 minutes to 
about 12 hours to form a preform; and 

D) controUably cooling said preform. 

7) The method of claim 6 wherein said high volatile bituminous coal 
exhibits a free swell index of between about 3.75 and about 4.5. 

8) The method of claim 7 wherein said inert atmosphere is applied at a 
pressure of from about 0 psi up to about 500 psi. 

9) The method of claim 7 wherein said temperature is achieved using a heat- 
up rate of between about 1» C to about 20" C per minute. 

10) The method of claim 7 wherein said controlled cooling is accomplished at 
a rate of less than about 10° C/min to a temperature of about 100° C. 

11) A laminated sheet comprising: 

A) a pair of skins laminated to either side of; 

B) a core of a semi-crystalUne, largely isotropic, carbon 
foam produced from particulate high volatile 
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W«,ri„.us «... .xhibitlag . free s«e.l todex of bewe.. 
,b.«t 3.S «.d .bo«t 5.0 aad of . smril tometer, ».id 
crbo. foam bavtog . density of beWeeo .bout 0.1 .«d 
.b««t 0.8 g/em' «.d . thermal conductivity bel.« .b«.t 


1 W/m/'K. 


Tb. U»i...ed sbeet pr«l.c. of ci-m U therein s»d coa. exbibits a 
tr«> s».n index of between about 3.75 and about 45. 


? „) The.amin.t«.sh.e.prod.ct.fc.,.ml2«b.re,..aidsanscompn,e 

. materia. se.ect«. from tbe group cusBtiug of alumiuum, steei, polymer 
iucueU titanium, refractory metais, flber reinforced polymer .beet 


and paper. 


The tamtaated sbee. product of claim 12 wberei. .aid sbeet core bas 
been carbonized. 

15) Tbe laminated sbee. product otclaimn wberein said sbe^ cor. is 
graphitized. 


Tbe sem.cry.«.mne, l».el, i«..«.p.e. carbon foam of claim 1 «berem 
said bigbvoiaai. bituminous caicou.aiusbe.«e.n.bout35% and 45% 

by weight of volatile matter. 
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17) The semi-crystaUine, largd, botropic crb.. f..m of .laim 16 

„hereta sak. high vo..«.e bi.»mi..»» coal h« a Gieseler U,i«a. «.fte.i.g 
temperature above about 380° C. 

IS) Th. se»U.^s,a«U.e, Urge., U.«,p.C carb.. f<«m .f Cairn 17 «h.«in 
,.ld high voUtae blt«mto..s «Ha has a Gieseler initiai softening 
temperature bet«een about 380- C ».d about 400- C. 


1 1,) Thesemi-er,staUine,.argeiyi,o,ropiccarbo.l.amofclaiml««herei. 

said high volatile bl«.ml«..s coal has a plastic range o, at least about 50- 


c. 


ZO) The senn^t^staiiiue, iargeiy isotropic, carbon foam of cUim 19 wherein 
,aid high voUtile bituminons coal has a plastic range of from about 75" C 
to about 100" C. 

2.) The semi-crysU-Uiue. iargeiy isotropic, carbon foam of claim 19 wherein 
said high v.ia«le bituminous coal has a marimum fluidity of " least 
several hundred ddpm as determined by ASTM DJ639. 
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22) -n.. seml^rysumne, ..rge^ isotropic -rbo. fco. ofcUlm 19 where.- 
»ia bigb voume b.m™..o.s ca. b.s . "-""y «' 

2000 ddpm M determined by ASTM D2639. 

23) Tb. semKrysUUtae, .«ge., isotropic, carbon foam of Cain, 19 «bere.. 
.aid bigb v...«.e bi«.mta.«s «». ..bibHs expansion of at leas, abon. 
20% as determined by Amu dUatation. 

24, Tbe «m«r,s«d.b.., iargely i«.tr.pic, carbon foam of Cairn 23 «berel. 
«jd bigb voUtUe bitnmtoons c... exbibits an e,p»«ion of at .east about 
100% as determtoed by Amu dilatatiou. 

2S) Tb. .emi^rysWUne, iarge., isotropic, carbo. foam of Cairn 23 «berC. 
,aid high volatile bituminous coal: l)c.mpris.s, A) from about 50 to 
about 60% by weight of fixed carbon; and B) less than about 30% by 
„.ight inert maceral materia.-, 2) exhibits a vitrlnite refle..«.ce in the 
™,e of from about 0^0 and about 0.95 as det.rmi.ed by ASTM D2798 
.„d 3) exhibits 0.0 volume % moderate or severe oxidation as determtaed 
byASTMD2798. 

26) The ,emi..7s.-U.e,Urg.ly isotropic carbon foam of claiml bavinga 
density of between about 0.2 g/cm' and d.out 0.6g/cm'. 
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27) The semi-crystalUne, largely isotropic, carbon foam of claim 1 having a 
density of between about 0.3 g/cm' and about 0.4g/cm'. 

28) The method of claim 6 wherein said high volatUe bituminous coal 
contains between about 35% and 45% by weight of volatUe matter. 

29) The method of claim 28 wherein said high volatile bituminous coal has 
a Gieseler initial softening temperature above about 380» C. 


30) The method of claim 29 wherein said high volatile bituminous coal has a 
Gieseler initial softening temperature between about 380" C and about 
400° C. 


31) The method of claim 6 wherein said high volatUe bituminous coal has a 
fij plastic range of at least about 50° C. 

32) The method of claim 31 wherein said high volatile bituminous coal has a 
plastic range of from about 75° C to about 100° C. 

33) The method of claim 31 wherein said high volatile bituminous coal has a 
maximum fluidity of at least several hundred ddpm as determined by 
ASTM D2639. 
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34) The method of claim 31 therein said high volatile bituminous coal has a 
maximum fluidity of more than 2000 ddpm as determined by ASTM 
D2639. 

35) The method of claim 31 wherein said high volatile bituminous coal 
exhibits an expansion of at least about 20% as determined by Arnu 
dilatation. 

36) The m.th«l «f claim 35 »l.ereU. said high volatile biwminous c.al 
exhibits a. expaask,. .fat least about 100% as determined by Ar.» 
dilatation. 


2 37) The method of claim 35 wherein said high volatile bituminous coal: 

^ l)comprises;A) fromabout50toabout60%by weight of fixed cart>on; 


and B) less than about 30% by weight inert maceral material; 2) exhibits 
a vitrinite reflectance in the range of from about 0.80 and about 0.95 as 
determined by ASTM D2798 and 3) exhibits 0.0 volume % moderate or 
severe oxidation as determined by ASTM D2798. 

38) The method of claim 6 wherein saidcarbon foam has a density of between 
about 0.2 g/cm' and about 0.6g/cm'. 
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39) The method of claim 6 wherein said carbon foam has a density of 
between about 0.3 g/cva? and about 0.4g/cm\ 


^s=f 

o 

1:2 



29 


